Introduction {#s0010}
============

Pulmonary venous varices may be congenital or acquired [@bib0010]. A major cause of acquired cases is mitral valve insufficiency leading to pulmonary venous hypertension, as in our case. On plain radiograph, it may mimic a mediastinal or perihilar mass. Multidetector computed tomography (CT) scan is crucial in determining its exact nature as it is noninvasive and provides important information on the accurate size and location [@bib0015]. Nevertheless, conventional angiography is still considered the gold standard for definitive diagnosis [@bib0010], [@bib0020]. Management of the causative factor has a positive influence on the reduction of the varix size, thereby providing relief [@bib0020], [@bib0025].

Case report {#s0015}
===========

A 38-year-old man presented to the emergency department with slurring of speech, facial drooping, and weakness of his left arm. On clinical anamnesis, he stated having persistentheadache and fever 3 days prior. He also confirmed an existing rheumatic heart disease since childhood; but he was not followed up by a cardiologist up to the time of admission.

On physical examination, the patient was vitally stable. A pansystolic murmur was heard on auscultation over the mitral region radiating to axilla with a displaced apex beat to the sixth left intercostal space. He had left hemiparesis as well as left facial weakness. The electrocardiogram (ECG) showed a bigeminal rhythm.

An urgent brain CT scan without intravenous contrast displayed multiple scattered supra- and infra-tentorial cerebral infarctions with an element of small hemorrhage in the left frontal lobe. Hypodense edema and effacement of the cortical sulci were seen in the right frontoparietal region ([Fig. 1](#f0010){ref-type="fig"}). Following contrast administration, no parenchymal enhancement was detected.Fig. 1Plain brain CT axial slices: (A) Presence of ill-defined hypodensities in the gray-white matter junction in the right frontoparietal area. (B and C) Note the edema and effacement of the cortical sulci. There is a small ill-defined hypodense area seen in left frontal lobe at the gray-white matter junction containing small hemorrhagic component. (D) Display of a right cerebellar ill-defined hypodensity.Fig. 1

The chest radiograph showed cardiomegaly with a well-defined large right paramediastinal mass, which was not silhouetting the right cardiac border ([Fig. 2](#f0015){ref-type="fig"}). For further evaluation, a multidetector CT chest examination was performed with intravenous contrast. The CT images revealed a massively dilated right lower pulmonary vein at the confluence with the left atrium, along with left atrial and left ventricular dilatation. The rest of the pulmonary veins were mildly dilated as well. Additional CT images of the upper abdomen showed low attenuation areas in the spleen consistent with splenic infarction ([Fig. 3](#f0020){ref-type="fig"}).Fig. 2Mobile chest radiograph, AP view: Presence of a well-defined homogenous right paramediastinal mass not silhouetting the right cardiac border, confirming its location posterior to the heart. The mass has no internal calcification or air-fluid level. No adjacent bone erosion is seen. There is cardiomegaly with blunting of left costophrenic angle. AP, anteroposterior.Fig. 2Fig. 3(A) CT chest with contrast in axial and coronal planes show a marked dilatation of the left atrium, left ventricle, and the right lower pulmonary vein in a confluent manner. (B) The same findings in addition to a cortical wedge-shaped splenic hypodensity consistent with splenic infarction. CT, computed tomography.Fig. 3

Both transthoracic and transesophageal echocardiographic imaging demonstrated severe mitral regurgitation with small vegetations on the anteromedial leaflet. Marked dilatation of the left atrium and left ventricle was also detected.

The blood cultures demonstrated the presence of *Streptococcus gordonii*. The final diagnosis was set as infective endocarditis with thromboembolic stroke on a background of rheumatic heart disease with severe mitral valve regurgitation inducing pulmonary vein varix (PVV) and cardiomegaly. The patient improved after a course of antibiotics and multiple sessions of physiotherapy. Further surgical management with mitral valve replacement was considered.

Discussion {#s0020}
==========

PVV is defined as a focal pathologic aneurysmal dilatation of the pulmonary vein [@bib0010]. It can be congenital or acquired. It may be seen in asymptomatic patients [@bib0030], [@bib0035]. It has no gender predominance and can occur at any age [@bib0010]. Its incidence is unknown and has been reported infrequently [@bib0040].

PVV is classified into 3 morphologic types: saccular (localized and ovular form), tortuous (extensive), and confluent (localized at the confluence of the pulmonary veins) [@bib0045]. The saccular type is seen most commonly in the left upper lobe, whereas the tortuous and confluent types are most commonly seen in the right lower lobe [@bib0050]. The saccular type is localized, and is seen most commonly in congenital cases. It is proposed that congenital pulmonary varicosities may be due to alterations in the development of the primitive splanchnic plexus [@bib0055]. The patients are thought to have congenital weakness of the vein walls [@bib0025], [@bib0060]. However, histologic examination of the vein suggested no intrinsic wall defects [@bib0030]. Other congenital cardiovascular malformations can be found in association with PVV, such as a patent ductus, double outlet ventricles, coarctation of the aorta, pulmonary vein stenosis, and ventricular septal defects. They are also associated with Klippel-Trenaunay-Weber syndrome [@bib0055].

The confluent type of PVV is the most common type. It usually occurs at the confluences of the pulmonary veins adjacent to the left atrium [@bib0045] and is commonly associated with mitral valve disease secondary to pulmonary venous hypertension [@bib0045], [@bib0050], [@bib0065]. This may explain the rapid development of a varix with mitral valve prosthetic malfunction [@bib0065]. It has been noticed that after mitral valve replacement surgery, there is significant interval regression of the size of pulmonary varicosities [@bib0010], [@bib0045]. However, around one-third of the reported cases show no relation with pulmonary venous pressure [@bib0020]. On the other hand, an increase in size seems to be directly related to an increased atrial pressure only [@bib0020], [@bib0045]. No correlation has been established between the severity of the pulmonary venous hypertension and the development of a pulmonary venous varix [@bib0065].

In the literature, the saccular type has not been reported in association with mitral valve disease [@bib0045], [@bib0050]. Other factors may predispose to the formation of PVV. They include post-inflammatory changes [@bib0035], [@bib0050] and end-stage liver disease [@bib0025], [@bib0070]. Some studies [@bib0020], [@bib0045] show that PVV occurs most commonly in the right lower lobe (60%), followed by the left upper lobe (12%). The theory behind this is that the normal anatomic mitral valve plane is located supero-posteriorly and to the right; thus, the flow jet across an incompetent mitral valve is directed toward the right side [@bib0050], [@bib0065], [@bib0075]. The size of the PVV on fluoroscopy may fluctuate and correlate with the intrathoracic pressure [@bib0050]. It increases with Müller maneuver and decreases with Valsalva maneuver [@bib0065].

On chest radiography, the PVV may mimic a mediastinal or perihilar mass, such as in our case. Other differentials of mediastinal masses include mediastinal lymphadenopathy either infectious or lymphoproliferative, bronchogenic carcinoma, foregut duplication cysts, cor triatriatum, and left atrial aneurysm or diverticuli [@bib0080], [@bib0085]. Thus, it is important to emphasize the benign nature of varices before any procedure or biopsy [@bib0030], [@bib0060]. They may also appear as a rounded parenchymal lesion resembling a solitary pulmonary nodule if an end-on image is taken [@bib0080], [@bib0090].

Echocardiography can detect varices close to the heart [@bib0060]. Transthoracic and transesophageal echocardiography also have the advantage of detecting mitral valve disease and the anatomic characteristics of the varix without the effects of surrounding body fat or lung tissue. Also, color Doppler aids in visualization of the jet flow across the valves [@bib0085]. The diagnosis can be made by multidetector CT imaging with 3D and maximum intensity projection reconstruction [@bib0015], which can also provide good visualization of the whole pulmonary vascular tree [@bib0030].

Magnetic resonance imaging plays a new emerging role and can differentiate whether the lesion is an atrial aneurysm or a PVV, as a varix will not be covered with pericardial fat [@bib0085]. Conventional angiography is still considered the gold standard for the diagnosis of PVV [@bib0020]. However, it is reserved for inconclusive studies only when a CT scan cannot provide a clear diagnosis [@bib0060].

Batram and Stickland set a criteria for conventional angiography diagnosis which includes (1) normal arterial phase, (2) filling of varix in venous phase, (3) direct drainage to the left atrium, (4) delayed emptying, and (5) localization to proximal portion of the pulmonary vein [@bib0095].

Complications of PVV include hemoptysis due to rupture, or bronchial compression resulting in middle lobe syndrome, esophageal compression inducing dysphagia, and cerebral infarction due to thromboembolic sequelae [@bib0025], [@bib0045], [@bib0100]. In most of the cases, the treatment of an asymptomatic PVV is unnecessary. However, monitoring is crucial. The increase in size increases the risk of complication and the necessity to undergo surgical intervention [@bib0040], [@bib0100]. Symptomatic patients with pulmonary venous hypertension due to mitral valve disease must undergo mitral valve replacement surgery, especially if the varix has progressively increased in size [@bib0035].
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